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Introduction
Cigarette smoking is the leading

cause of premature mortality among older
persons, primarily due to cancer and car-
diovascular disease.1-4 Smoking cessation
has health benefits, largely cardiovascu-
lar, before and after age 65 years.-4), Al-
though 4.5 million older adults continue to
smoke regularly, 10 million have quit.7
Older smokers are more likely to quit than
younger smokers,,'-2 possibly as a result
of disease events, severity of illness, or
hospitalization.6,'712-13

Previous reports from the Established
Populations for the Epidemiologic Studies
of the Elderly (EPESE) compared current,
former, and never smokers at baseline'4
and their 5-year mortality during follow-
Up.4 This study examined smoking cessa-
tionI and relapse during follow-up and their
predictors, particularly chronic disease
events, in three community cohorts. We
examined heart attack, stroke, and cancer
because they are associated with smoking
and increase with age.

Methods
The data were taken from the East

Boston, New Haven, and Iowa and Wash-
ington counties EPESE communities,
which enrolled approximately 10 300 par-
ticipants 65 years of age or older beginning
in 1981. Details of the methods have been
published.4-4-'6 Trained interviewers con-
ducted baseline household surveys and six
annual follow-up interviews (telephone and
in person) that included information on de-
mographics, medical history, and health-
related behaviors. Of eligible community
residents, 80% to 84% completed initial in-
terviews, and annual follow-up rates were

above 95% in each community.

This analysis followed baseline cur-
rent and former cigarette smokers to de-
termine smoking status 3 and 6 years later.
Smoking status, determined by two ques-
tions ("Do you smoke cigarettes [regular-
ly] now?" and "On the average, how
many cigarettes per day do you [usually]
smoke?"), was unavailable in less than 1%
of completed in-home interviews. Cessa-
tion and relapse were defined as a change
in smoking status at follow-up among cur-
rent and former smokers, respectively.
Additional baseline questions included
prior smoking ("Did you ever smoke cig-
arettes [regularly]?"), and age of initiation
or cessation, if applicable. Number of
years of smoking was computed.

All interviews included questions
about the diagnosis of myocardial infarc-
tion, stroke, and cancer by a physician (or,
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in East Boston, another health care pro-
vider). Exertional chest and leg pain were
assessed at baseline.17

Cessation and relapse rates were age
adjusted by the direct method using the
combined baseline population. The com-
munities were grouped to examine factors
associated with smoking cessation and re-
lapse using categorical methods. Logistic
regression modelsl8 used either smoking
cessation or relapse as the dependentvari-
able in multivariate analysis to adjust for
demographics and smoking intensity.

Res
Smoking prevalence declined from

15% at baseline to 12% and 9% at years 3
and 6, respectively. After 3 years, 357
(28%) of 1259 baseline smokers had quit.
By 6 years, the cessation rate increased to
46%; 433 of944 baseline smokers had quit.
Age-adjusted cessation and relapse rates
differed little by gender and site (Table 1).
Eighty-seven percent of surviving 3-year
quitters remained nonsmokers at the final
follow-up.

Smoking cessation in 3 years (Table 2)
was independently and significantly
(P < .05) associated with older age; never
having been married; smoking fewer ciga-
rettes per day, fewer years of smoking; no
history of myocardial infarction, stroke,
cancer, or report of angina or intermittent
claudication at baseline; and interval diag-
nosis of myocardial infarction, stroke, or
cancer. Smokers in Iowa were more likely
to quit than those in New Haven (relative
odds = 1.5, 95% CI = 1.0, 2.3), adjusting
forvariables in Table 2. Smoking cessation
in 6 years was independently and signifi-
cantly associated with non-Black race,
smoking fewer cigarettes per day, and in-
terval diagnosis of myocardial infarction,
stroke, or cancer (Table 3).

Among former smokers, the relapse
rate was 3%: 68 of 2050 baseline former
smokers relapsed by 3 years and 44 of
1515 relapsed by 6 years, respectively.
Three-year smoking relapse was pre-
dicted by younger age, heavier smoking
history, and quitting smoking later in life
(Table 4). Two fifths of former smokers
who relapsed by year 3 had quit again by
year 6, thus yielding too few persons for
multivariate analysis.

Disussion
Older adults in these community-

based samples had annual smoking cessa-
tion and relapse rates of 10% and less than
1%, respectively. Interval diagnosis of

myocardial infarction, stroke, or cancer
was associated with smoking cessation
but not relapse. The oldest old were more
likely to quit smoking and less likely to
relapse than those 65 to 69 years of age.
The association of age and intensity of
smoking with quitting and relapse is sim-
ilar to that in younger populations,79"12 as

is lower cessation among Blacks.'2 Our
sample included an adequate number of
smokers through age 84 but few at older
ages as a result of lower smoking preva-
lencel4 and high mortality.".4"l9

Several limitations of the data merit
consideration. We lacked data on the
number of quit attempts, the method of
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cessation, and the validity of self-reported
smoking status. Self-reported smoking
status is usually valid, and many adults
successfuly quit on their own.5,10,20 The
dates of quitting and disease diagnosis are
unknown in some cases. Dynamic pat-
terns were not accounted for because we
had limited information about earlier non-
smoking intervals and the length of cessa-
tion afterward. The use of baseline and
follow-up smoking information misclassi-
fied a few quitters but did not affect the
significant predictors or our conclusions.

Methodological differences limit
comparison of this study with prior work.
Prior surveys were cross-section-
al2,5,7'8,10,19,21 or defined cessation
differently.7l10-12 Period differences in ces-
sation rates have been reported.22 Never-
theless, in younger populations only 33%
to 40o quit smoking in a decade.9'12

We found, as suggested in middle
age,6712-1l3 that older adults diagnosedwith
chronic disease have twofold higher odds
of smoking cessation. About 25% of the
quitters had a diagnosis of myordial in-
farction, stroke, or cancer during the fol-
low-up. The majoritywho quit do so before
or without the onset of these smoking-
related illnesses, related in part to demo-
graphics, smoking intensity, and possibly
to unmeasured factors such as attitudes or
other smoking-related chronic conditions
or symptoms. Prevalent disease in a base-
line smoker, whichwas inversely related to
cessation, may be most common among
"hard-core" smokers who did not quit de-
spite their illness. Analysis by duration of
illness was not possible.

These findings have important clini-
cal implications for health professionals
caring for older smokers. While patients
may be highly amenable to smoking ces-
sation around the time of diagnosis of
smoking-related illnesses such as athero-
sclerosis or cancer, primaryprevention ef-
forts would have a far greater impact. We
join the call for improved cessation initi-
atives by physicians and other health
professionals.21 25Given the aging of the
US population, which includes younger
cohorts with higher smoking preva-
lence,19'21 concerted attention to smoking
cessation is needed at all ages, including
the elderly. [

Acknowledgments
This study was supported in part by contracts
N01-AG-0-2105, N01-AG-0-2106, and N01-AG-
0-2107 from the National Institute on Aging.

Earlier analyseswere presented in part at
the 117th and 119th annual meetings of the

September 1992, Vol. 82, No. 9
1270 American Journal of Public Health



American Public Health Association, October
1989, Chicago, III, and November 1991, At-
lanta Ga.

We thank Drs. Pat Colsher and Sherry L.
MiIls for helpful commentson an earlierversion
of the manuscript.

References
1. Centers for Disease Control. Smoldng-at-

tributable mortality and years of potential
life lost-United States, 1988. MMWR
1991;40:62-63, 69-71.

2. Centers for Diase Control. Reducig the
Health Consequences of Smoking: 25
Years ofProgress.A Reportofthe Swgeon
General, 1989. Rockville, Md: Public
Health Service, Office on Smoking and
Health; 1989. DHHS publication (CDC)
89-8411.

3. Jajich CJ, Ostfeld AM, Freeman DH Jr.
Smoking and coronary heart disease mor-
talityin the elderly.JAMA. 1984;252:2831-
2834.

4. LaCroixAZ, LangJ, ScherrP, et al. Smok-
ing and mortality among older men and
women in three communities. N EngI J
Med. 1991;324:1619-1625.

5. Centers for Disease Control. 7he Health
Benefits ofSmoking Cessation.A reportof
the Swgeon Geneal, 1990. Rockville, Md:
Public Health Service, Office on Smoking
and Health; 1990. DHHS publication no.
(CDC) 90-8416.

6. Hermanson B, Omenn GS, Kronmal RA,
Gersh BJ. Beneficial six-year outcome of
smoking cessation in oldermen andwomen
with coronary artery disease: results from
the CASS Registry. N EngIJ MedL 1988;
319:1365-1369.

7. Novotny TE, Fiore MC, Hatziandreu E,

Giovino G, Mills SL, Pierce J. Trends in
smoking by age and sex, United States,
1974-1987: the implications for diswaw im-
pact. Prev Med 1990;19:552-561.

8. Kabat GC, Wynder EL. Determinants of
quitting smoking. Am J Public Health.
1987;77:1301-1305.

9. Sorlie PD, Kannel WB. A description of
cigarette smoking cessation and resump-
tion in the Frmingham study. Prev Med
1990;19:335-345.

10. Fiore MC, Novotny TE, Pierce JP, et al.
Methods used to quit smoldngin the United
States. Do cessation programs help?
JAMA 1990;263:2760-2765.

11. Hatziandreu EJ, Pierce JP, Lefkopoulou
M, et al. Quitting smoking in the United
States in 1986. JNCI. 1990;82:1402-1406.

12. McWhorter WP, Boyd GM, Mattson ME.
Predictors of quitting smoking: the
NHANES I followup experience. J. Clin
EpkdendoL 1990;43:1399-1405.

13. CroogSH, RichardsNP. Health beliefs and
smokingpattems in heart patients and their
wives: a longitudinal study. Am J Public
Health. 1977;67:921-930.

14. Colsher PW, Wallace RB, Pomrehn PR, et
al. Demographic and health characteristics
of elderly smokers: results from Estab-
lished Populations for the Epidemiologic
Studies of the Elderly. Am J Prv Med.
1990;6:61-70.

15. Cornoni-Huntley J, Brock DB, Ostfeld
AM, Taylor JO, Wallace RB, eds. Estab-
lishedPWulationsforEpidmolc Stud-
ies of the Eldery: RPsource Data Book
Bethesda, Md: National Institutes of
Health, National Institute on Aging; 1986.
NIH publication no. 86-2443.

16. Cornoni-HuntleyJC, Foley DJ, White LR,

Public Health Briefs

et al. Epidemiology of disability in the old-
est old: methodologic issues and prelimi-
naryfindings.MilbankQ. 1985;63:350-376.

17. Rose GA, Blackburn H, Gillum RF,
Prineas RJ. Canlovascular Swvey Meth-
ods. Geneva, Switzerland: World Health
Organization; 1982:162-165.

18. Harreli FE Jr. The LOGIST procedure. In:
Hastngs RP, ed. SUGI Suplm t Li-
brary User's Guide, Version S Edition.
Cary, NC: SAS Institute Inc; 1986;269-293.

19. Harris JE. Cigarette smoking among suc-
cessive birth cohorts ofmen and women in
the United States during 1900-80. JNCI.
1983;71:473-479.

20. Pierce J, Giovino G, Hatziandreu E, Sho-
pland D. National age and sex differences
in quitting smoking.JPsychoactiveDn4gs.
1989;21:293-298.

21. Warner KE. Effects of the antismoking
campaign: an update.AmJJPubic Health
1989;79:144-151.

22. Garvey AJ, Boss6 R, Glynn RJ, Rosner B.
Smoking cessation in a prospective study
of healthy adult males: effect of age, time
period, and amount smoked.AmJPubic
Healt 1983;73:446-450.

23. Husten CG, Manley MW. How to help
your patients stop smoking.Am Fan Phy-
sician 1990;42:1017-1026.

24. Rice D, White S, Dreis M, et al. Smoldng
cessation working group. In: Abdellah FG,
Moore SR, eds. Surgeon General's Wo,*-
shop: Health Pvmnon and Aging Pro-
ceed&gs. Washington, DC: US Depart-
ment of Health and Human Services,
Public Health Service; 1988:88-93.

25. Rimer BK, Orleans CI. The family physi-
cian's role in helping older smokers quit.
Am Fam Physician 1990;42:959-965.

:3-"wo"~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.......

IC_v~~~~~~~~~~~~~~~~~~~~~~~. .......................... .-

. e. -., ; ,~~~~~~~~~~~~~~~~~~.......

:^'.'C.' .. ,.,.z,,.'. .i'.'..- ':.............
c O N 'v ," v~~~~~~~ ~~~~~~~............

................

- oo e~~~~~~~~~~~~~~~~~~~~~~~~~~~~..-.:...-.. ..

.......... e...,..

The Tobacco Institute's "It's the
Law" Campaign: Has It Halted Illegal
Sales of Tobacco to Children?
Joseph RI DiFranza, MD, and Linda J. Brown

Inbtdudhon

Nationwide, three out of four tobacco
retaflers illegally seli tobacco to children.1.2
Consequently, the tobacco industiy has
been criicized for profitIng from the use of
a distrbution system that results in the ille-
gal sale of $1.5 billion of its products to chil-
dren each year.3'4 The easy access to to-
bacco pvided by this distribution system
hasbeen identified as anim nt prevent-
able factor in adolescent tobaco use.5

In an attempt to reduce children's ac-
cess to tobacco, a number of communities
have solicited voluntary merchant compli-

ance with laws prohibiting the sale of to-
bacco to minors.6-9 Unfortunately, despite
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